The versatility of these systems can be traced back to the variety of the metallic nodes (either simple ions or polymetallic oxoclusters), of the organic linkers, of the different synthetic techniques, and to the possibility of generating polymorphic species depending on the reaction or on the environmental conditions. Altogether, thousands of species of this kind have appeared in the literature: 6 while some have been serendipitously isolated, several highly performing materials were engineered using (poly)metallic nodes with specific geometric requirements, 7 ligands of tailored coordination capacity, and, particularly, the highly fruitful isoreticular approach. 8 In this respect, the polycarboxylate species of Yaghi 9 and Férey, 10 as well as the polyazolate materials reported by Long, 11 are widely considered renowned cornerstones of this field.
In past years we have been interested in the coordination chemistry of homoleptic metal pyrazolates, imidazolates, and pyrimidinolates, 12 which have demonstrated an extreme structural versatility, witnessed by the existence of cyclic oligomeric species, 13 stretched 14 and helical 15 1D polymers, layered compounds, and dense, as well as porous, 3D frameworks. 16 After shifting our interests toward polytopic nitrogen ligands containing several donor sites, 17 we have eventually prepared two new bis-pyrazolyl species, 4,4′-bis(1H-pyrazol-4-yl)biphenyl, 1, H 2 pbp, and 2,6-bis(1H-pyrazol-4-yl)pyrrolo [3,4-f] isoindole-1,3,5,7(2H,6H)-tetrone, H 2 tet (Chart 1), in which the heterocycles are separated by long rigid spacers.
The preparation of 1 strictly followed the synthetic route reported by us 17 and others 11, 18 for the isolation of 4,4′-bis(1H-pyrazol-4-yl)benzene: 1 was recovered in analytically pure form starting from 1,1′-biphenyl-4,4′-bis(acetic acid), through the Vilsmeier-Haack reaction 19 followed by heterocyclization with hydrazine, without isolation of the -dicarbonyl intermediate. In contrast, species 2 was prepared by reacting 4-aminopyrazole with pyromellitic anhydride in a one-pot reaction. These highly insoluble species could be recovered as polycrystalline materials, the structure of which was retrieved by X-ray powder diffraction (XRPD) data. 6 ] · nSolv (3 and 4, respectively) were isolated. 21 Their XRPD structural analysis showed that these two isomorphous species 22 are constituted by octanuclear Ni(II) hydroxo clusters linked by tetradentate µ 4 -pbp and µ 4 -tet ligands in a complex Ni 8 (µ 4 -X) 6 (µ 4 -L) 6 polyhedron of rigorous cubic symmetry (X ) OH -or H 2 O; L ) pbp or tet). Figure 1 shows the local stereochemistry of the octametallic node, which closely resembles that of the recently reported [Ni 8 (OH) 6 (µ 2 -pyrazolate) 12 ] 2-anion. 23 Similarly to the latter species, each Ni(II) ion in 3 and 4 is hexacoordinated in a fac-NiN 3 O 3 fashion and shows intermetallic nonbonding distances close to 3.0 Å (2.96-3.00 Å in ref 23) . In 3 and 4, the presence of long and rigid bis(exobidentate) spacers possessing pyrazolato moieties at both ends induces the formation of a fcc packing of the [Ni 8 (µ 4 -X) 6 ] 12+ clusters, each linked to 12 symmetry-related nodes by the µ 4 -L 2-ligands and maintained more than 17 Å apart (see Figure 1 ). As recently encountered in Zr 6 O 4 (OH) 4 (L*) 6 (L* ) linear polyphenylendicarboxylates), 2 this favorable topology and coordination geometry result in highly porous 3D frameworks: indeed, upon elimination of the residual solvents from the as-prepared samples, they possess accessible octahedral cavities (ca. 72% void volume in 3, ca. 70% in 4) and, consequently, very low crystal density (down to less than 0.50 g cm ). Therefore, these materials are ideal candidates for gas sorption investigations. As a matter of fact, they show high N 2 sorption capacities, with Langmuir surface areas peaking well above 1700 m 2 g -1
. Notably, the occurrence and stability of these selfassembled octanuclear Ni(II) SBUs in the presence of different pyrazolato-based ligands can be fruitfully used in constructing finely tuned, isoreticular porous coordination polymers with even longer, or differently functionalized, spacers.
A special comment is deserved by the still ambiguous formulation set above for compounds 3 and 4, due to structural disorder. While it is fairly obvious that solvent molecules can occupy the large voids of the structure (trapped either during direct precipitation, subsequent washing or from aerial moisture), 25 it proved much more difficult to assess the real nature of the X ligands, which we model as a 2:1 ratio of OH -and H 2 O moieties. As a matter of fact, species 3 and 4 contain octanuclear clusters similar to those found in 26 where two of the six µ 4 -O atoms were found to belong to water, rather than hydroxo, ligands, statistically distributed on the surface of the Ni 8 cube. Aiming at the full comprehension of the nature of 3 and 4, we have chosen the latter as a representative example to perform a number of complex spectroscopic analyses. The DRS-UV-vis spectrum of 4 (blue curve in Figure 2a) shows electronic transitions associated with the organic linker 2 (three strong bands peaking at 34 500, 29 500, and 22 300 cm , attributed to the bridging OH groups located on the faces of Ni 8 units. Worthy of note, this band lies at a significantly lower frequency than that observed for the hydroxyl groups in Ni-phosphonates, 27 likely because of the unusual µ 4 -bridging mode of the hydroxyl moieties in 4. Notably, the persistence of a band centered at 3370 cm -1 , eVen after prolonged outgassing at 453 K, can only be explained by considering the presence of structural water molecules that cannot be remoVed without compromising the MOF structure. These assignments are confirmed by IR spectroscopy, namely D 2 O-induced proton exchange and (low temperature) framework interaction with CO (see SI for further details).
The XANES spectrum of 4 (Figure 3a) is very similar to that observed for the Ni-CPO-27 MOF, 28 confirming that in 4 (pseudo)octahedral Ni(II) ions are present, discarding, at the same time, the presence of mixed-valence Ni(II)/Ni(III) clusters. More in detail, three main transitions can be observed: a very weak 1sf3d dipoleforbidden electronic transition at 8333.3 eV; a strong 1sf4p dipoleallowed one near 8343 eV (scarcely visible because too close to the edge jump); and a white line at 8349.5 eV (first resonance after the edge). Worthy of note, the higher intensity of the 1sf3d transition observed in 4 with respect to that observed in the Ni-CPO-27 MOF reflects a higher distortion from a perfect local O h symmetry: in 4 the NiN 3 O 3 chromophore is present, while in Ni-CPO-27 six (chemically unequivalent) oxygen atoms are bound to Ni(II); see SI for direct comparison.
As was the case for other MOF systems, 2,28 notwithstanding the knowledge of the structure from XRPD, EXAFS data interpretation was not straightforward (see SI). Indeed, several single and multiple scattering (SS and MS) paths contribute to the overall amplitude. Contributions of the SS paths N1 (joint with O1), N2, Ni1, and Ni2, as can be singled out in Figure 3c , are highlighted as colored traces in Figure 3b in k-space. The final results of the structural refinement are shown in Table 1 : the experimental geometrical parameters derived from our combined EXAFS and XRPD data analysis confirm the powder X-ray structure presented above, ruling out the presence of extraframework nickel-containing cations, 28 balancing metallic nodes of a much simpler [Ni 8 (OH) 6 
The possible presence of other extraframework cationic moieties was thoroughly tested and coherently discarded, by coupling elemental analyses as well as chemical and unconventional spectroscopic evidence (see SI): the presence of protonated cations of the H 3 L + type could be ruled out through vibrational spectroscopy, elemental analysis, and in view of the basic environment in which the syntheses were performed. We are thus left with the final formulation of species 3 and 4 as [Ni 8 (OH) 4 (OH 2 ) 2 (µ 4 -L) 6 ] · nH 2 O, eventually clearing out the ambiguity put forward in the previous text.
The thermal stability of these coordination polymers has been investigated by DSC/TG and, particularly, by thermodiffractometric analyses. As shown in Figure 4 , compound 4 is stable from rt (blue trace) up to 410°C, where decomposition begins. In this temperature range, variable temperature X-ray powder diffraction data indicate a substantial constancy of the crystal structure, with only marginal changes of some low-angle peak intensity, due to water elimination. This process is reversible: in open air, moisture is readsorbed in a few hours. In summary, state-of-the-art structural powder diffraction techniques (which have recently increased the basket of structural tools in the structural chemist's hands, 29 well beyond the traditional methods of qualitative and quantitative analyses) were coupled with X-ray absorption techniques and spectroscopic measurements, allowing the detection and confirmation of relevant stereochemical features and, above all, the determination of the correct, but elusiVe, stoichiometry of these [Ni 8 (OH) 4 
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